Abstract. Because of various distractions for the underwater images which cannot directly be used, we utilize different image processing techniques to improve the quality. First, we transform the original image into gray ones. Second, we use geometric rectification for non-linear distractions caused by imaging system or shooting angle. Third, we use Gaussian filter to process random noise. Finally, we utilize image sharpening to enhance the contrast of blurred images.
Introduction
Since the beginning of twenty-first century, underwater detection technology has become an important field of marine engineering development with further study on seabed resources. With the development of computer vision and improvement, the binocular stereo vision technology is increasingly applied in marine engineering exploration. Binocular stereo vision technology is collecting images with different viewing angles. It uses the parallax theory to recover the scene depth, and hence can be used to provide position information and image underwater detection. However, the environment of light absorption, scattering underwater, underwater image makes a serious decline in quality. Compared with general image, underwater image has low contrast and visible short distance, fuzzy distortion characteristics, therefore, under water the image is the need to carry on the pretreatment.
Compared with the terrestrial space, the complexity of the underwater environment leads to light scattering, the phenomenon of loss and absorption, the propagation distance is greatly reduced. At present, in addition to water on the scattering of light, flowing water, suspended particles in water, as well as a variety of plankton disturbances also greatly influenced the underwater visual system from the beginning of last century. In 1960s, the United States, Russia, Japan and so on have the use of laser, submarine detection. By 1990s, the researchers developed an underwater robot for underwater camera, take pictures, and on this basis, to carry out the seabed topography, seabed sediment search tasks. With the development of underwater laser imaging system successfully, all kinds of underwater laser detection system has been used in military and civilian fields. Entering the new century, the theory of computer vision gradually mature, the visual sensor also increasingly used in underwater machine.
However, in most cases, the image from vision sensor often cannot be used directly due to complex situations, various constraints and random interference underwater, and must be in the early stages of image processing of gray correction, noise filtering and image preprocessing. Image enhancement is to highlight the user-interested characteristics in the image. There are two main techniques: spatial domain and frequency domain method, the spatial domain method is mainly directing the operation of image pixels in the spatial domain. Frequency domain method processes the transform domain of the image. The image transform value computation, firstly the image Fourier transform, and then the image the spectrum is a kind of calculation, and finally the image inverter was calculated after the change to the spatial domain.
This paper designs an image pre-process, integrated a variety of image pre-processing methods to improve the image quality of underwater environment. First, we transform the original image into the grayscale image to avoid complex water interfere under complex background. Second, for the nonlinearity of the imaging system itself or shooting angle change causing the image geometric distortion. This paper designs the geometric correction to make different kinds of input face images finally unified into the same size. Finally, for the disturbance of random noise in the image acquisition process, this paper uses Gaussian smoothing filter to reduce the noise to avoid the influence of noise on image feature extraction.
System Design

Gray Scale Transformation Based on Index Change
Image gray-scale transformation process is shown in Fig. 1 . We firstly collect image read system, and get the image of red, green and blue color components, and then calculate pixel gray value, and the pixel shading component reassignment to achieve the gray image.
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Geometric Correction
Due to the nonlinear of imaging system, or shooting angle changing, will lead to image geometric distortion, and this is especially common in the under water. In order to solve the distortion problem, this paper uses the indirect geometric correction [1] . This method starts from the blank correction image array. It reversely calculates the position of each correction pixel in the distortion of the image coordinates based on the ranks of the order. Transform formula are shown as formula (1) .
Where x G and y G represent indirect transformation function. At the same time, the gray value of the distortion position calculated by (1) is filled back to blank correction image lattice in the corresponding position. Because the calculated position   , xy not just in a pixel of the image distortion, so we must through the gray interpolation to determine the position of the gray value.
Image Filtering
When shooting in underwater via vision system, it is inevitably interfered by the noise, and left traces in the obtained image. In order to resist the random noise of the image, this paper uses the Gauss smoothing filter. Since the Fourier transform of Gauss function is also Gauss function, Gauss function can therefore constitute low-pass filter with a smooth performance in the frequency domain. It is very effective to remove the noise obeying Gauss distribution [2] . The zero mean Gauss function is: Generally speaking, the edge direction of an image is unknown, therefore, it is unable to determine that a direction is more smooth than another direction before the filtering. 2D Gaussian function has rotational symmetry, i.e., filter in all directions on the degree of smoothing is the same. This means that the Gaussian smoothing filter in the subsequent edge detection not favor any party.
Gauss filter width which represents the degree of smoothing is determined by  , but the relationship between the parameter also  and smoothness is very simple. As  increases, the Gauss filter band become wide, and smooth is much better. By adjusting the smoothing parameter  , we can achieve a balance between smoothed and under smoothing. In addition, the separability of Gauss function makes Gauss filter effectively achieve the design. Gauss filter can be calculated directly template weights from the discrete Gauss distribution   
Image Sharpening
During the image extraction, transmission and processing, there are many factors that will make the image blur, which is the common degradation in underwater image. Fuzzy image is, in essence, caused by the image mean or integration operation, so you can use inverse operation to make the image clearer, and this is the image sharpening.
However, the premise of image sharpening requires images with appropriate SNR, otherwise sharpening effect will be worse than the original ones. Therefore the first step is generally removing or reducing the noise and then sharpening, Laplacian sharpening is a common differential sharpening method. Supposing the Laplace operator is 
